PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 11-1 62640 

(43)Date of publication of application : 18.06.1999 



(51)IntCL 



H05B 33/14 
H05B 33/04 
H05B 33/10 
H05B 33/22 
// C09K 11/06 



(21 Application number : 09-325736 
(22)Date of filing: 27.11.1997 



(71 Applicant : MATSUSHITA ELECTRIC IND CO 
LTD 

(72)[nventor : KISHIMOTO YOSHIO 



(54) ELECTROLUMINESCENT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new 
electroluminescent device with lower electric field strength and 
excellent luminous brightness by composing an element of a 
new principle. 

SOLUTION: In this electroluminescent device, a fine and 
transparent solid thin film 4 of hole transporting is formed on a 
transparent anode 3 for hole injection formed on a transparent 
base board 2 in a sealed container 1, a porous luminous layer 5 
with an air gap containing an electron receptive molecule of 
fluorescent luminescence at least on its surface, furthermore, a 
thin film cold cathode 6 is formed on its top, and the electron 
receptive molecule of fluorescent luminescence is energized 
and made to emit light through discharging by electron radiation 
from the thin film cold cathode 6 under a direct current electric 
field. Thereby, a new electroluminescent device with lower 
electric field strength and excellent luminous brightness can be 
obtained. Devices with various structures to emit a laser beam 
are included in this electroluminescent device. 
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[«rffBI*©f6H] 

[«3|PS4] tt^as, taE«^S»tt*HF-tr*flB/Bte» 

[»#il5] 0?LfC*£^, -feJKSHfcWf: J: 

•J 5 * ?c ti efeOSfrtfcSHp-Cifc 5 if *^ 4 fa«c» 

n mUT<Dffi.={-<D^T d J; •? ft 5 IS*^ 3 fEtt©® 
0 ~ 3 0 0 0 n mX\ jEfLttiMtei^^-S; JtttBt^ 1 2 

ii«)3a*{J:it) l^— 1f^7t$ii:r^-5if*JSlE«c©« 
[gft&Sl 0] ¥3S9JR*t»S:W-f-SaS0!a«-fcfc:tfrE 

EflE*#T-T?li1rE?*JKi&l&ISa» t, Jfc*ttc <fc 5 fttt 



[§i**ii 2] itjhstut^fgrtw, lEjL&AfflSKRg 

(1) »Wffi*Jb»cfflrEjE?LaAfflaw»ffiSr^-r« 
10 (2) «IEiEaaAffiaW»«±miE7L*iaittro«*<!: 

(3) fl*ESWB*s*WJb»c*#*^©«^gJ£t£# 

fcaatJi 

(4) «ftE*aSf*«**J=^WE««»l»«S:»j«-t- 

{000 1] 

*$§?»3«u Sister -r^^i- 

[000 2] 

[«#©&«] «»«>fe^-f^ (el) «fc t» <c 

[00 0 3] 4#MaS 57-51781 -S§-4s$gfi x *$I3§ 
30 (-^h) fcHfr&JW &*TU ^5fe^t» 

S„ iJ#BBHS 6 3-2 6 4 6 9 2 -S§-4t$g(± x /U 

[0004] * fc, WffflW- 2-1 5 5 9 5 ^^tt. T 

i-AI> Li -A gl *5J;T>*A 1 t£X<0'&mW8kW& 

Mz-ti&ffiBs 60-165771 

- 1 2 1 1 7 2-§-^^t*(dt0B^$tL, IlKiot 

[0 0 0 5] me>©^BB*Wt!:H«-r5A*W'S:W* 

1#, 9 13 S, 198 7 ^(Applied Physics Letter 
s, 51, 1987, P. 913. )/45*>U % rcO$g^T'C. W. Ta n 

50 flM^r/^^Sri^Ltl^o 
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[0 0 0 6] ^.ZX'ltmmtnt LTil^»^l 

~^A£g# (J^TA 1 qtSf&i-) Srffli^T, intSA 

[0 0 0 7] v^ — • Or? • T-f=74 Y • 7 

-fv^y^^ $65^3 6 1 011 9 8 9 ^(Journal o 
f Applied Physics, 65, 1989, p. 3610.) MB:, #«BB*S 
^Mt6A I q{-^vyyi?|^DCMl ( Eastm 
an Chemicals) m<D%k%&m$: K— ^Lfc^SrfPK 
U fe*0®^*»^{cJ:|9 3g3te.^*35wi:Sr«^ 10 

[0 0 0 8] ro«F9E^^:«v^T#<O^^F3EBB5S^ s *$ 
W»*r^^, t?tbt)|fiEL*m 

#2 0-1 00 nmSS (4 0 n mflft^^^V^ "CiE?L 
fw^itfftT^10 0nm]?t% ^Ii:3-15V5- 
fiPAD-rsn^^fo. ^^)1#M^3*10 6 -1. 5* 20 
10 6 (V/cm) rO±5ft*«#3ft*«* 

[0 0 0 9] £fc. rOt«ELOgS^fflV^/J^. 

*U 7J3-§\ 6 41 (1 9 9 6« (CBB^^tt-CV^o 
[00 10] -g-lt—Jf* &V^*-$A'hmft<D3>tffltj&#> 

. 14 1 5 61 (1 9 9 2^) ^ 30 

r-ft*fcX«j , *4 6-§\ 1 1 1 OH (1 9 9 

2) ^BH^n-cv^o 

[0011] 

[0 0l2]Jt r^»#«^J:9*5±faffiA^* 40 
«X^6>tb5^7t^V^-— KT\ 3-2 0 VcOiEsKHJE 
S#3aStt±IBOJ; l o 5 — l o G bHh<, 

[0 0 13] ^rx\ **Mtt±gERJHS:*P»t-* 1 b© 
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[0014] 

m&ftmmfr h <om^mt\^ &z>mm*ifr l t utiles 

[0 0 15] mi-ilK «ff»flf*J:0(S<**»« 

[0 0 16] 

j&S£*t, i«riaii:jaE«»T-cS(rlE*»»»«^&<o«^ 
[0017] mm^^tm<o^m<omm m^-mm 

[0 0 18] »J»^|gflii: LTt^s 7^ y^JP^T/U 

*5 9 % Ca. Mg, L i ov^ix^Sr'g-*Lfc^JR'&#: 
»«-C#l^c-r5ri:^a*LV\ IP*,Al-&&. Al- 

• Th^i^-f K (I TO) »JK^*3 1 b^^:fflv^6>^^5o 
[0019] #?LK*3S5feJifi. /?^^5 0—1000 
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©JgW«©ilfM ( 1 0 6 V/ c m*—?'—) <k 0 , 

5~2ffitev^»b, rro±5t-Sm 

[0020] tkmiz-tin* <o? j 7'<D%imfch?>7!)^ # 

#t5^10* (V/cm) Tfe5o 

[0021] a^^^^^r-tt, J&Ww L^vMittt^ 

£>ff£) 5O~lOO00nmtU 3~15V©M 
-^■^(^^#5**143 * 1 0 3 ~3 * 1 0 s (V/c m) b 

[0022] *asf*»3t«fftt, «Hbi-«»3fc^© 

[0 0 2 3] 4HL9ttz&1tm?iOf5.Q&%i&*<z>Wk& 

0 , UTtt^iSttSt^SL**^* 
[0 0 2 4] JbSElE?L«i2H4WSt^*SM@fl5:»IBItt, 

[0 0 2 5] *^-Ctt, ^<OiEa«i2ISi»ffll^t 

maitfie^tj, jEHFL«ayi©*sBjS«-cw*iff**siie-& 

[0 0 2 6] *«Wt?tt, «*©*«EL*TFl!:i8lta 40 

[0027] *^<D3g^-t?B, wm&r^j ^-v— y 

[0 0 2 8] *«Wt::*iV^T^?LK<t3B3t*rt© 
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[0029] ^7LSKe»3fcJBrt"rtSfl:u^^ 
[0030] *l&w (»**2) tt, *#363tet£©«^- 

0 m^»«S^^ b-C^-?-1f jgtfSifch/f gc3g-T?#>3 t ^ 

[0031] ^^^m^m^m-^Tt vxi^m-r 
[oo3 2] Afrwictt, «***tt©*r«&*ie#:** 

[0 0 3 3] fftiSTc***-^* 

ta/ as <t twa*^*^* £ mm* t « &mmfc& m 
try hVTi/^teb'cD&mmmfc (t7h+/ 

[0 0 3 4] ttilfsmitL^ 

[0 0 3 5] -Y 5 /VlkVC^^t LTIJ, ^<v^^ 

[0036] h y tv*— sumfc&yob ltij, i^ai-^ 
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[0 0 3 7] ^*-y-i?T^— ^it^t LTH ^tt 

ft^©*#«»#*«asiSL-C^5o ^>^rt/!Jy 
S^tltft ±fE3ry y >-«£:IrI«K#< 

[0 0 3 8] &?£W (Bt*ti3) tt x #5FLSr<C3S3t* 10 

* ufcta^?- &mm IT« £ tlX ft £ »*« 1 t-!5«cCO 
«»38*^>f^4:L*:<>OT?*0, te^MlziffiBRas*) 

L^SKSHu 2 0 — 2 0 0 0 n mX&£ 0 :(OS^^)^ 
^f€ft3Bfc/f <0/f 50— lOOOOn m^S* L 

V\> 

[0 0 3 9] (!f*«4) fiC^-as % MIE^^ 20 

X® r £ i ^ 5 f^ffl SrW-T^o 

[0 0 4 0] ^/c, rof*^(7)^^ii^ <^K# 

[0041] <m#«5) ^TLK^^a^jg 

^x% *iS^j»ofc#^»3ffi^"C«j«"t-* r t t> pTI6 
X\ *^te<0tf koft&jffi x.^fb$^ar ia*-?# 

[0 0 4 2] £7t. rtbb^^^fi^SrS^JOLX^fe 

rttt?#5o 40 
[0 0 4 3] ifc/d. rtLfcte^-ttSfiiP^O-X^— 1^ L 
X coffin >b fi»BSJhOfpfflt*>9ffi»flf^fO 

[0 0 4 4] *«0J <W*fi6) tt % #JL«4*#«*s 

f tt^^Sf 1 0 0 n mJ^T^S^^7ay>J; 5 
ft 5 If 3 tcfGftcom^Tfe^V W * t L/cfcOTfc 
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[0 0 4 5] #3g?H <»3fc«7) tt, WitStwfcSSrt 
SKO^BESrBifi"t-5i:v%5^fflS r ^-t-a 0 *3§^x 

eft^^rt^mt^^^^7t^*ttomT-s^tt 

5o WA^fc LTffi-<r^^<z>#Aas«rfiB-e, ^7t4# 

[oo4 6] *369§ <»*«8) a. jEimmk&mtm 

ftSWH*j»«d^ J^i¥3 0-3 0 0 0 n mXIETL^ 
tt^d^F- J: 9 ft 5 If 1 KiEfto****^^ -x 

m&iy&^tc&ffitK&itM^o #?L«ft 

iETL^^^^e r a as r^ssi^^ant t>3S?fc^ 

[0 0 4 7] JiIBEattiiH4ie55'T-^tt. * y hf a-— 
^ y ^^-^ ^ O'ltl^O ^M^ff ft tV<>f ttrP<^ 

om^tt^r+ft^^v^^^tasx^^o B^i2o 

«>, ME«EEasffi;< i^^B^tt^^bff^ LV^ 0 
[0 0 4 8] _hEIE?L«iilltt*#^T-t Utt, 

(c^cottKasfci?, #tpi6x^< o>^t;^^as*q^i^xv^ 

*aMH*»«ar*S^»*-C*5o ETLttAffl 
aWBffia^^iE5FL^aA<>SS"C&9. jEILttSItt^ 

«ass*t-te-& Lfc*#»e*a>!£ 3 y r 5 ^<Df5 

[0049] ^mmmmmt^<D5mmit^mt u 
xtf n— /k >r ^ ^v*-/k h y TV—/um<o^mmM- 

ftatti^ t°y^i>^, h y r^>-ft^co#fi 

K^ft: (^^h*/yv«0J:5 4#Sll»SS#:, EM# 

S-mmfctetl asfc5o ^/c. roO^^M^^y-u^^f^ 
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[0 0 5 0] *^B^^ffl^fcti-2)±f5^r/ V ^it&Vo 

[0051] by 7/-;mt^ii bra, io 
[0052] (it*^9) a, #ae*«3t®* s 

[0 0 5 3] r<D#?LK&3§}fcS2^ *&/h3* if If £ 
OO-lOOOOnm^lLTt'tl, rO®Sr^^<t 

[0054] y-'e^fflv^si^m^ 

ttv i£€& 300~10000n mWKJ^Wl^l&iBH 1 
H Coifed* t>iSHr\ 

[0 0 5 5] **Wf-^53bte*#t4©m^£§t4# 40 
[0 0 5 6] (if 10) tt, ¥S9J,RltBI«: 
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r<0|»/Jx*Sfl| ittt. SI 7— FrUSr 3O0~lO0OOn 

[0 0 5 7] *^p^ (iS#*gi l) fi, SW^S-^tcJ: 

1 0 <;:fS<fc<E>*#383fe7v-^ *bVtci><D 
T-fo 5 , fft/h* i'— IP*** i 5 7 — 7B©»/h#fi*3g 
Sr^©J; 5 J^ia*-^t»*ai irk: J; 0 ^ 

^^mmm:^-ri> riiao **sr # *>»-r -rs 

[0 0 5 8] JWT, *^^O||^SC0^^^C■oV^-CEI 1 A* 

(mmcomm 1 ) 

x\ * y<~ 1 1 i^sfi 2 1 -r&titmmttmf& * 
^<D±izmm%imM6$:Mr&,\_xMi$.£^ 

TxWttftSME 6 a» ©l^Mlc J: S <e* Jt« 

[0 0 5 9] (mm<DMffi 2 ) 13 2 tt**K<0#?LS* 

[0 0 6 0] *fc, ST-©*ffivSS»ffiSr*«rie£i-»& 

[0061] mM<vM-m3) ffl3t&*mm<o&M<oj& 
1&3 iz&zmmmftT-'su x<Di%m<D&v&&^~tmx\ 

Lxffi&zti. w-ffimRTx-MmftimmefrbcDm^ttc 
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[0 0 6 2] (33 *>#JL«**3te» 5 ft, *3t*Jt:ttO 

[0063] (sas^^ 4 ) m 4 v£^mn<omM<Dm 

^tt^m^^SP^@fr^4(D^B{cjt-<^^^tt^ 
[0 0 6 4] r^jEttftlSffii: LTc^m^M (flUBf 
K*3B3fe«5tt % ^^tt^a^SStt^ 7 20 

[0 0 6 5] 

[0 0 6 6] (Hlfifl&Jl) I TO»)ffiJ;9&3jE?Li£A 

frf&mMi&VlElLlfam&ftmfr+b LTN, N* -bis(3-met 
hylphenyl)-N, N' -diphenyl- (1, 1* -biphenyl)-4, 4' -diam 30 
ine (TPD) J: <9 ft 1 2 0 n mtDJElUfa&tHO 

[0 0 6 7] oV^\ 7 t 

lT7;u^yy^A^ (Alq) SriSV. rtLfcA 
1 q SrKf LSV^egl 6 0 0 nmOSfev/WS 

Sr*^* h ttf^3 5 0 0 nmO#|Lf^3tf5i 
/*L/c 0 $ fe^^Ji^y ^^£r3%^A 1 -L i 
£^J: 9 ft 5 2 6 0 nmJ|Ofg^ig6JIf(CJ; 9 40 

[0 0 6 8] r 5 U^tfctL/cmS^^W ^s-iai 
coi 5 1 Sr*>-S*T«EE^n!Bft«iS»- IT 

^JETtfl 1 VfPip-Cl. 8mA/cm 2 CD 
SgfcasgfEtW 12 1c d/m 2 (OfflV^ffi/5^#bn^:o 

£fc«flEas*# < ^t: Lfc 0 50 
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[0 0 6 9] (SlJ£0ij2) I TOSHJ: 9 ft^UE^LSA 
[CTPDJ;^ ft^i¥^ 1 2 0 n m(^I?Ltt2H40«?Bft 
T\ Sft^^om^gStt^ 7 t LTA 1 q SrTir 

0 n m^afBflsKlJ ^^l/^^T-9^>*ffi(^A 1 q©iffi 

n mO^?Lf4%3ti 5 »M6 Lfco 

[0070] ^^^^-o±^y^^^^3%-g-ipA 1 - 

L i i«3^52 2 0 n m«^>fflK^lfttt 6 Sr#g»tC 

1 <D J: 5 K# «S l Sr^^T^ UMJE L T£fuh L- 

1 0 VR1A0T2 . 6mA/cm 2 Olijf£^^ N i 
10c d/m a <OiSV^J**^§t,ttfc 0 

[oo7i] mmms) iTo*aj:9ftsjE?LaEA 

CTPD J: 9 ft5J¥^l 2 0 nm<DIE?L$0^t£^$^ft 

3B3tttO«^g:Stf4#^- 7 t LTA I q 
/hft^7L*ffiS8 ^rWi-5 5 F^fe^7 5 O nm<9*>y # 

2 5 0 0 nmO^afCft^^f 5^/&L7c 0 

[0 0 7 2] $ 6>^^<^_b^y^r>^§r3%^?>A 1 — 
L i -&4k£9ft5 2 3 0 nmJ¥0*JB#|g4£6£«5Sft- 

[0073] r 5 UT^tfcttfcmsajfex^ ^Sria 1 

(O J: 5 tc#'<— i SrA\S*T*JET-e*tlh L/ct, 
VRIAPT* 1 - 6 m A/ c m 2 <Dm$l&$Ltl, 1 1 4 c d 
[0 0 7 4] Sg^gl £^^T^ft^®^§^;^ 

tt-C*5n .^ySr-iSii^tfirS, -bE^JLft 

[0 0 7 5] (^Jfe0ij4) I TOiHJ; 9 ft^IETL&A 
fflS^»ffi3Sr^Ufc^f^^S«2±{^ El 1<D J; 9 
^TPDi^^f^l 2 0 nmOjE?Ltt2H4^»ffift 

r% ikyt%£ft&<nm*%:&\±ft z f-7 k Lta i q 

Jf^h LT/¥^2 0 0 0 n m<7?#7LKft«)tJi 5 Srflgfig; 
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&±«?fc52 3 o n mm^nm^tmme ^mm^x *om 
[oo76] r b L,xnhntz.mM%%y~^<-< 1 

tf^f^fSW&^M^U ±mm^2 0 0 O nmCO# 

5. 6mA/cm 2 ^)ijjt^tt, 3 5 0 c d /m 2 C0i§f 
[0 0 7 7] (RJS^IS) I TOSKi 9 &<5jE?L££A 
^b^>ii(-llll^J:5f-TPDJ:^^^i¥^l 2 0 nm 

7itTM qSr7thyu:Sj)m 8M&=r~7V ^ 

J; »5 e@Olo/c 9 0 0 n m x 1 1 0 0 n m N 15 

o o n m^> 3 ag<o^»©K«tt©SfljK y 

*8£*K#»U mSr^^MTff*ft2 8 00n 
[0 0 7 8] $ bf-^TCO-bt-y 3%^trA 1 - 

>f * Sr0 l co J: 5 l $r^i*:X'> LMff L 

Ufcir^>. 8 VPpAOXV^tt^^] 1 0 0 c d/m 2 g 

^-<^ h/UCO^Mt*!^ JbfaS@9 0 0 nm s 1 
lOOnm, 1500 n mtO 3 SS^Sfl* V 

*&^x, -en-eh^ it&m&x'** v^(D^mm<n\/ 

3 N 1/18. l/5tfcofc 0 rttbSrSt-1— IF— 

[0 0 7 9] (^JS0iI 6 ) ¥SWR#«£*i-SS01;*f 
?**«±fz: I TO3»B!J:0ttajEattAffi3W««3 

£7f^)cU TPDJ:^/j:5i?^-l 2 0 nmCOIE^Ltt^tS 

X\ »)6*3ttt©«^S*tt^ 7 t UA 1 q SrP^tf 
£l*fc?»/hfc#a^ffi<0¥^KS7 5 0 nm©V!)M 

5 0 0 nmcr)^dPLK^%7feS5ff^L^ 0 £M-^cOJL 
(cy ^r>j^Sr3%^tpA l-Li 5452 3 0 n 

[0 0 8 0] r 5 LTitbtbfcSiiXJfe^M 1 
CO J: 5 l Sr^^T«JE^#<5 5*«Jg 
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bfct r -5. m;£K:fe^L8 vepapxs o — 2 5 o c d 

[0 0 8 1] rco^^fe^-<^ h/VS:ffliJ^bfcir r 

h/ioco^mmn. vcxsmo*^? vjv<o^m.m<Di 

[0 0 8 2] (Hffiftl 7 ) 

9*&*±ttil TOJ»««t9ft5jE?LaAffl3SWIi6«3 
SrJg^EL. TPDJ:045S*1 2 0 n mcOIE^L^i^ 
10 o«R««Sni#iR4 Srllfttt I 9 f^Lfto 
X\ ***#tt:0«^SS^^7 UA 1 q 
£i*fcSffi*£*i-5«SO»iro*: 110 0 nmOf5) 

feStSLW-*** h bT/f:^2 8 0 0 n m^^TLK*56 
3feJf»J*Lfc 0 $ fc»t-^cO±{cy ^^-A$r3%^£pA 1 
- L i ^^J: 9 *3 2 3 0 n mff^t£K3ti*<E>»Kifr^ 

[OO 8 3] r 5 UT?#fcttfc«»3B3tv^^>f ^Sria 1 
J: 5 \z$s<~~mm 1 ^^WTiET^ 5 J: 5 
X£fitb/c^ Kiffi«E&ffl^bX-?:^3g3t»ttSr»J^ 

d /m 2 cO»*^q#e>tt/Co 

[0 0 8 4] rcD^^^-<^ h/u§r$"JSE Lfc£ ^^>, * 
h/i^MMfitfidu kt$£M(D^-<? hyvco^fff^co 1 

30 [00 8 5] (ius^s) mmme<Dj: 5^, ^sp^s 
o n m<njEjmm&<nm®&mwmi£mm4 &mmmz. 

X K> ff^L^ 0 ov^x^ ^:3t%*l4co®T-§^tt5>T* 7 
t LXA 1 q SrBR*S*fc*JLK4*ffi« 8 &^~tZ>W- 
iSS§7 0 0nm(Ov'!)^9^ ^ Sr^ b 

S^Jb^^r^^ h LXI?^2 2 0 0 nm<Z)^IL»43E3fe 

40 [0 0 8 6] $ 6>tC-^CO±(cy ^-^j^^3%^tfA 1 - 
L i J: 0 ^5 2 6 0 n m^cO^W^CO^fig^^ 

^bfco rco^S*tttco»0^»®(O^f|jJ^. 110 
0 n mco¥^ifccoS^co^7jfy X^^^^ir^V 
fc Sr^tpSfS**-^^ h IT, ff^-4 4 0 0 n rn 

[0 0 8 7] r 5 LX?#&tL7t®4&«3t7 :r ^-r^SrlSI 1 
co J: mSl Sr^-S-tirX«iEX#5 <t 

■e#ihLfc«, ESK«EESrR3AnUX^<0555eWi4Sr»J^ 
50 L/ct:5, EE^(-fe^L9 VPPADX1 3 0 — 7 0 0 c 
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[0 0 8 8] ^(D&yt*'*? h^Srffl^Lfct r 5, ^ 
^ h/uo^fti|>stt. it3&M<£>^-<^ h^^^foWg^i 

[0 0 8 9] (it««) SS*»«rtfc. ITOPMI 

pd s sjfcas^tt^a^-s^ttwa^^i: ua i q , 
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